Strategies for increasing heterologous expression of a thermostable esterase from Archaeoglobus fulgidus in Escherichia coli.
Heterologous proteins expressed in bacteria are used for numerous biotechnological applications. Escherichia coli is the most commonly used host for heterologous protein expression because of its many advantages. Researchers have been studying proteins from extremophiles heterologously expressed in E. coli because the proteins of extremophiles are strongly resistant to extreme conditions. In a previous study, a thermostable esterase Est-AF was isolated from Archaeoglobus fulgidus and expressed in E. coli. However, further studies of Est-AF were difficult owing to its low expression levels in E. coli. In this study, we used various strategies, such as changing the expression vector and host strain, codon optimization, and optimization of induction conditions, to increase the expression of Est-AF. Through codon optimization and by changing the vector and host strain, Est-AF expression was increased from 31.50 ± 0.35 mg/L to 61.75 ± 0.28 mg/L. The optimized expression system consisted of a codon-optimized Est-AF gene in a pET28a(+)-based expression plasmid in E. coli Rosetta cells. The expression level was further increased by optimizing the induction conditions. The optimized conditions were induction with 0.4 mM isopropyl-b-d-1-thiogalactoside (IPTG) at 37 °C for 5 h. Under these conditions, the expression level of Est-AF was increased from 31.5 ± 0.35 mg/L to 119.52 ± 0.34 mg/L.